The Micro-ID system for rapid (4 h) identification of Enterobacteriaceae was evaluated by testing 433 enteric bacilli and 9 other gram-negative bacilli. Each isolate was identified with conventional tubed media and was also tested in the Micro-ID and API 20E systems. The overall accuracy of both systems was 97%. Micro-ID tests for the Voges-Proskauer reaction, indole and H2S production, and ornithine and lysine decarboxylase all demonstrated a 97 to 99% correlation with conventional methods. Only 86% of the Micro-ID urease tests agreed with Christenson urea agar. Two inoculum densities were tested in Micro-ID panels, with 157 stock cultures. Over 90% of the tests were unaffected by changes in inoculum density. Tests with four control strains suggested that the Micro-ID system was more reproducible when a light inoculum was used. The Micro-ID system was found to be a very convenient method for rapid, accurate, and precise identification of the Enterobacteriaceae.
Identification of the Enterobacteriaceae constitutes a fairly large proportion of the workload in clinical microbiology laboratories. For maximal accuracy and precision, a fairly large battery of biochemical, serological, and morphological characteristics must be determined. However, the number of biochemical tests that can be performed with standard methods must be limited because of the need for efficiency and economy. Furthermore, many standard methods require an incubation period of 2 or more days. Because of the need for rapidity, the conventional tests that are commonly used in clinical laboratories resemble the standard methods but are only incubated overnight, with some loss of accuracy.
A number of commercial "kits" are currently available for identifying the Enterobacteriaceae. These kits provide the opportunity to economically determine more biochemical characteristics than could be performed with conventional methods. To help interpret the results of these additional tests, identification manuals have been developed using an octal code to describe the pattern of reactions. The sensitivity and specificity of the individual tests in a kit are not necessarily the same as with standard or conventional methods, but the identification of the organism should be the same as with standard methods.
Analytab Products Inc. (API) provides one such kit, API 20E, which permits the determination of 20 different biochemical characteristics on one strip (5) . With the API 20E, most enteric bacilli can be identified to the species level within 18 to 24 h after primary isolation; a few isolates require additional tests which can be completed after 1 or 2 additional days.
More rapid results can be achieved with the Micro-ID system, a new product recently marketed by General Diagnostics (Morris Plains, N.J.). The Micro-ID system uses the principle of the Pathotec strips, i.e., detection of enzyme activity by using substrates and reagents impregnated into filter paper strips (3) . Micro-ID panels consist of plastic trays with filter paper disks set into individual compartments. Fifteen different characteristics can be determined after 4 h of incubation, with the addition of only one reagent (2 drops of20% KOH). All other reagents are incorporated into disks in the test panel. A premarketing experimental version of this system has been described more completely by Aldridge et al. (1) . The system they evaluated has been modified only slightly by altering the substrate in the urease test. In addition, a customized data base has been established using the results of tests with Micro-ID panels, as collected by several investigators. This should improve the identification manual used to interpret the five-digit octal code generated by this system.
The present study evaluates the Micro-ID system that is currently being marketed. A Quality control. Four quality-control strains were selected for this study: Enterobacter cloacae, Klebsiellapneumoniae, Proteus vulgaris, and Pseudomonas aeruginosa. Each control strain was tested on nine different occasions during the 3-month study. Each trial included three tests, one API 20E strip, and two Micro-ID panels (one for each inoculum density).
RESULTS
Micro-ID versus conventional tests. The battery of conventional media included six determinations that were also included in the Micro-ID panels (Table 1) . Tests for H2S production and lysine decarboxylase were essentially the same in the two systems, i.e., about 98% agreement with equal numbers of false-negative They found that 37 of the 50 enteric bacilli produced enough isolated colonies on the primary plates to initiate the rapid identification system on the first day, and 13 isolates had to be subcultured for identification the following day. Consequently, the Micro-ID system can significantly reduce the time required to identify many enteric isolates in clinical specimens.
Our results with two inoculum densities indicate that little difficulty would occur as a result of minor variations in adjusting turbidity of the inoculum, but for the sake of standardization each inoculum should approxnimate the turbidity of a MacFarland no. 0.5 standard. If the inoculum exceeds this density, the results are not as well defined and tend to be less reproducible. Unsatisfactory results will also be obtained if the inoculum is too light.
A premarket experimental version of the Micro-ID system was evaluated by Aldridge et al. (1) . Once an initial error in the earlier identification manual was corrected, the; Micro-ID and API systems both demonstrated a 90% correlation with conventional methods. The Micro-ID system that we evaluated and the API system both provided a 97% correlation with conventional tests. We cannot conclude that the accuracy of the Micro-ID system has been improved, because the accuracy of the API 20E strips in the two studies changed in the same order of magnitude. The differences between the two studies might only represent differences in the culture collections that were studied. We can conclude that the Micro-ID correlation with conventional methods is excellent and equivalent to the API 20E system.
The Micro-ID system correctly identified 417 of 433 enteric bacilli and misidentified only 13 strains. Two of the strains that were misidentifled gave atypical reactions that could not be interpreted with confidence. Three of the misidentified strains were reported to be Y. enterocolitica, a very rare clinical isolate which should be confirmed before being reported. On the other hand, 7 of 10 Y. enterocolitica isolates were properly identified. Two of the three Y.
enterocolitica that were misidentified appeared to'be Shigella sp., but they would not agglutinate with Shigella antisera. In addition, two of three P. maltophilia isolates would have been reported to be Shigella sp. with the Micro-ID system. All 13 Shigella included in this series were appropriately identified, but the need for confirming such an identification by serological procedures cannot be overemphasized. Five misidentifications involved difficulties with the Micro-ID urease test. Redefinition of the color change which constitutes a positive urea test did not significantly alter the accuracy of the test system. However, we concluded that only definite orange, pink, or red color should be considered positive. The sensitivity and specificity of the Micro-ID urease test are not the same as those of conventional agar media or of the urea test in the API strip.
A review of our quality control data suggests that an excellent degree of reproducibility might be expected when the Micro-ID system is inoculated with a light inoculum (adjusted to a MacFarland no. 0.5 standard). However, more variability was observed when the inoculum was adjusted to a MacFarland no. 2 standard. The reproducibility of the API 20E system might have been improved if the inoculum density were better standardized (4), but in this study we elected to follow the manufacturers' instructions as carefully as possible in performing tests with both systems.
In summary, the Micro-ID system offers the clinical laboratory a convenient, simple method for rapid identification of the Enterobacteriaceae. The accuracy and precision of this system seem nearly comparable to those of the API 20E system; both are quite acceptable for use in clinical laboratories.
